








































Prenatal Sex Selection and Girls’ 
Well‐Being: Evidence from India 
 






































The  paper  studies  the  impact  of  prenatal  sex  selection  on  the  well‐being  of  girls  by  analyzing 
changes in children’s nutritional status and mortality during the years since the diffusion of prenatal 
sex determination technologies in India. We use the ratio of male to female births in the year and 




















































































































































































Mandal  (MASUM)  filed  a  public  interest  litigation  against  the  Union  of  India  and  all  the  state 
governments  for  the  non‐implementation  of  the  PNDT  Act  and  for  the  inclusion  of  all  emerging 
technologies that could be used for sex‐selective abortion. As a result, the Indian Government decreed 
in 2001 that manufacturers of ultrasound equipment could sell the machines only to registered clinics, 
































































Three  rounds  of  the  survey  were  conducted  in  1992‐3,  1998‐9  and  2005‐6.
12  Each  round  covered 
approximately 90,000 households which contained more than 500,000 individuals and was designed to 

































the  fact  that  a  large  proportion  of  children  in  the  sample  come  from  households  with  incomplete 








































































Overall,  the  picture  obtained  from  Table  2  suggests  that  the  primary  factors  which  distinguish 





levels  of  development  that  have  not  exhibited  significant  increases  in  MFR  provide  us  with  a 




























abortions  take  place  in  unofficial  and  non‐regulated  facilities.  In  addition,  abortion  is  usually 
misreported, especially if it is carried out for sex‐selection purposes. We therefore examine patterns of 
ultrasound use.  
The  second  and  third  round  of  the  NFHS  survey  asked  mothers  whether  they  performed  an 
ultrasound test for each of their births during the three or five years prior to the survey. While most 
ultrasound  tests  are  performed  as  part  of  routine  antenatal  checkups,  the  association  between 
ultrasound  tests  and  sex  ratios  can  provide  suggestive  evidence  for  the  practice  of  sex‐selective 
abortion.  In  columns  1  through  4  of  Table  4  we  report  the  differential  likelihood  that  a  mother 
performed an ultrasound test during a pregnancy of parity N as a function of the sex composition of her 















































  01 0 1 0 1 (1) ' * ist s s i t t i i st st i ist y female female x MFR MFR female              
 
where ist y is the outcome of child i in state s born in year t,  0 s  and  1 s  are vectors of gender‐specific 
state fixed effects,  0 t  and  1 t  are vectors of gender‐specific year‐of‐birth fixed effects and  i x is a vector 
of individual characteristics that include indicators for twin birth, residence in an urban area, religion, 
mother’s  and  father’s  level  of  education,  mother’s  age  (grouped),  wealth  quintiles,  mass  media 
exposure and mother’s age at first birth.




The parameter of interest is  1  , which captures the effect of prenatal sex selection on females’ 




































01 0 1 0 1 (2) ' ( * ) is s s i i i s s i is y female female x Treated Treated female                  
 
where  is y  is the outcome of child i in state s and in survey round  ,  0 s  and  1 s  are vectors of gender‐












































































































































for  the  likelihood  of  being  underweight,  wasted,  or  stunted.
27  Estimates  from  a  basic  model  that 
includes no covariates, except for a female dummy, and gender‐specific state and year‐of‐birth fixed 
effects are reported in columns 4 and 5. Columns 6 and 7 report estimates for the full model specified in 













boys  that  results  from  a  one‐unit  increase  in  MFR.  In  order  to  put  the  estimated  magnitude  into 
perspective, the estimate reported in the first row of column 7 suggests that a 20‐point increase in MFR 
(which  is  the  increase  observed  in  Punjab  between  the  first  and  the  third  round  of  the  NFHS)  is 




and  usually  find  a  higher  incidence  of  discrimination  against  girls  in  rural  areas  (see,  for  example, 
Rosenzweig and Shultz, 1982; Simmons, 1982; Subramaniam and Deaton, 1991; and Deaton, 1997). 










Interestingly,  there  are  no  marked  differences  in  the  gender  gap  in  nutritional  status  (column  3). 




































































children  who  are  wasted  or  stunted  slightly  increases  (0.221  versus  0.179  and  0.499  versus  0.433, 
respectively). More importantly, we observe that the gender gap in nutritional status is reversed with 
girls being slightly less likely to be underweight, wasted or stunted relative to boys. This last finding 






that  the  relationships  between  MFR  and  the  outcomes  of  interest  are  nonlinear.  We  therefore  re‐





































































Similar  to  the  results  reported  in  Table  5,  the  coefficients  for  the  two  interaction  terms, 
round2*treated and round3*treated, are small,  not significant and have inconsistent signs over the 






The  relative  improvement  in  girls’  nutritional  status  may  have  resulted  from  improved  parental 
treatment  of  girls  who  are  born  (for  example,  substitution  of  prenatal  discrimination  for  postnatal 
discrimination). It could also be the result of selection, such that girls are born into families with better 















MFR effect reported in  column 4 (rows 1‐6) suggest that regions  with  increasing  MFR experienced 
improvement in some family characteristics, in particular, an increase in the level of parental education 
and mother’s age at first birth and a decline in the likelihood of living in a rural area. This is consistent 
with  the  fact  that  the  practice  of  sex‐selective  abortion  is  related  to  economic  development  and 




















resources  per  child.  We  therefore  examine  whether  family  size  has  differentially  changed  for  girls 
relative  to  boys  in  regions  with  increasing  MFR.  To  this  end,  we  regress  family  size  on  MFR  and 
female*MFR. The model also controls for state fixed effects, year fixed effects and their interactions 
with a female indicator.  




















available.  Parental  treatment  is  difficult  to  assess  since  we  do  not  directly  observe  household 
investment. As a partial solution, we use breastfeeding practices as a proxy. Medical and public health 

























at  six–month  intervals  (either  due  to  rounding  error  in  duration  reporting  or  actual  propensity  to 




























parents  internalize  the  change  in  the  value  of  women  as  they  become  a  scarce  commodity,  thus 
reducing their preference for sons. In order to test this channel, we examine whether increases in MFR 
are associated with a decline in the preference for boys at the state level. We focus on two measures of 



























































these  biases.  Indeed,  the  estimates  for  the  interaction  between  MFR  and  female  for  the  mortality 








































(children  aged  0‐35  months),  we  find  only  a  moderate  correlation  between  the  malnutrition  indicators  and 
mortality at the state level in each of the survey rounds. Our results are consistent with those of Hill and Upchurch 







Culture:  Evidence  from  Asian  Immigrants  to  Canada.”  National  Bureau  of  Economic 
Research, Working Paper No. 15391. 
Almond,  Douglas  and  Lena  Edlund.  2008.  “Son‐Biased  Sex  Ratios  in  the  2000  United  States 
























Bhaskar,  Venkataraman,  and  Gupta  Bishnupriya.  2007.  “India’s  development  in  the  era  of 
growth.” Oxford Review of Economic Policy, Vol 23, No. 2, pp. 135‐142. 
Bhat,  Mari  P.  N.  2002.  “On  the  Trail  of  ‘Missing’  Indian  Females  –  II:  Illusion  and  Reality”, 
Economic and Political Weekly, Vol. 37. No. 52, pp. 5244‐5263. 




















































Jha,  Prabhat,  Kumar  Rajesh,  Vasa  Priya,  Neeraj  Dhingra,  Deva  Thiruchelvam,  and  Rahim 





























Mishra,  Vinod,  Roy  T.  K.,  and  Robert  Retherford.  2004.  “Gender  Differentials  in  Childhood 
Feeding,  Health  Care,  and  Nutritional  Status  in  India.”  East‐West  Working  Papers 
Population and Health Series, No. 113. 































Tarozzi,  Alessandro.  2008.  “Growth  Reference  Charts  and  the  Nutritional  Status  of  Indian 
Children.” Economics and Human Biology, Vol. 6 No. 3, pp. 455‐468. 











 Girls Boys Difference Girls Boys Difference
(1) (2) (3) (4) (5) (6)
Urban 0.236 0.237 ‐0.002 0.232 0.235 ‐0.003
(0.003) (0.002)
Index of mass media exposure 0.799 0.824 ‐0.025 0.738 0.755 ‐0.017
(0.010) (0.005)
Wealth index 2.82 2.86 ‐0.041 2.74 2.77 ‐0.030
(0.009) (0.009)
Mother's Age 25.2 25.3 ‐0.098 28.7 28.7 ‐0.047
(0.024) (0.019)
Mother's age at 1st birth 19.0 19.0 0.000 18.7 18.7 ‐0.023
(0.025) (0.013)
Mother's education
No education 0.541 0.538 0.004 0.613 0.607 0.006
(0.004) (0.003)
Primary school 0.158 0.148 0.009 0.146 0.147 ‐0.001
(0.003) (0.002)
Secondary school 0.247 0.256 ‐0.010 0.200 0.203 ‐0.004
(0.005) (0.002)
Higher 0.053 0.057 ‐0.004 0.040 0.042 ‐0.002
(0.002) (0.001)
Missing 0.001 0.001 0.000 0.001 0.001 0.000
(0.000) (0.000)
Father's education
No education 0.300 0.291 0.009 0.341 0.339 0.002
(0.003) (0.002)
Primary school 0.193 0.189 0.004 0.205 0.201 0.003
(0.005) (0.003)
Secondary school 0.381 0.389 ‐0.008 0.346 0.350 ‐0.004
(0.006) (0.002)
Higher 0.119 0.124 ‐0.005 0.101 0.103 ‐0.002
(0.003) (0.002)
Missing 0.006 0.007 ‐0.001 0.006 0.007 0.000
(0.001) (0.000)
Religion
Hindu 0.792 0.792 0.001 0.791 0.794 ‐0.003
(0.002) (0.002)
Muslim 0.158 0.156 0.002 0.161 0.156 0.005
(0.003) (0.001)
Other religion 0.049 0.052 ‐0.003 0.05 0.05 ‐0.002
(0.002) (0.002)
Missing 0.001 0.001 0.000 0.0 0.0 0.000
(0.000) (0.000)
Number of children in the family 2.92 2.93 ‐0.007 3.9 3.7 0.125
(0.009) (0.015)
Sample size 36,940 39,560 76,500 172,472 185,337 357,809
Nutritional status sample Children's sample
Table 1. Summary Statistics
Notes: The table reports summary statistics for boys and girls (cols. 1,2,4, and 5) included in the analysis samples and differences between the
characteristics of girls and boys (cols. 3 and 6). Standard errors of the differences clustered at the state level are reported in parenthesis. The
samples pool rounds 1, 2, and 3 of the NFHS. The nutritional status sample reported in columns 1‐3 includes the last two children under three
years of age of ever married women with valid anthropometric data. The children sample reported in columns 4‐6 includes all children born













(1) (2) (3) (4) (5) (6) (7) (8) (9)
North 103 103 105 111 117 2.46 2.75 1.46 0.49
Delhi 104 105 105 110 117 2.36 2.52 1.25 0.30
Haryana 104 108 115 124 2.45 2.56 1.41 0.45
Himachal Pradesh 102 104 103 108 115 2.29 2.36 1.30 0.37
Jammu & Kashmir 102 103 107 N/A 114 2.58 2.77 1.48 0.49
Punjab 103 105 106 117 129 2.46 2.57 1.46 0.48
Rajasthan 103 102 104 108 112 2.49 3.02 1.55 0.58
West 103 103 104 108 113 2.23 2.56 1.29 0.38
Gujarat 103 103 103 109 116 2.24 2.60 1.33 0.42
Maharashtra 103 103 105 107 111 2.22 2.54 1.27 0.36
Northeast 98 102 102 104 104 2.73 3.33 1.33 0.40
Arunachal Pradesh N/A 109 100 101 103 2.55 4.67 1.41 0.43
Assam 98 101 N/A 105 105 2.74 3.17 1.38 0.44
Manipur 102 94 101 102 106 2.89 3.74 1.36 0.43
Meghalaya N/A 106 100 101 104 2.78 4.62 1.01 0.14
Mizoram N/A 102 N/A 99 100 2.66 4.29 1.18 0.33
Nagaland 64 101 103 102 102 2.99 4.03 1.12 0.28
Tripura 99 106 106 103 105 2.43 2.57 1.28 0.33
Sikkim 95 88 101 105 106 2.32 2.23 1.13 0.22
Central 100 102 104 107 110 2.47 3.28 1.52 0.55
Madhya Pradesh 101 99 101 104 106 2.30 3.12 1.44 0.52
Uttar Pradesh 100 104 105 109 112 2.55 3.36 1.55 0.57
East 99 100 103 106 106 2.29 3.03 1.41 0.45
Bihar 101 102 104 108 107 2.38 3.40 1.56 0.56
Orissa 97 98 102 103 106 2.23 3.01 1.36 0.45
West Bengal 99 98 103 104 104 2.19 2.58 1.25 0.31
South 100 99 102 104 105 2.08 2.48 1.17 0.23
Andhra Pradesh 99 98 101 103 104 1.99 2.75 1.25 0.33
Goa 105 105 105 104 106 2.34 2.69 1.20 0.28
Karnataka 101 101 102 104 106 2.30 2.53 1.20 0.27
Kerala 101 99 102 104 103 2.07 2.62 1.12 0.18
Tamil Nadu 99 99 101 103 105 2.00 2.08 1.07 0.11
Fertility preferences
Table 2a. Male Female Ratios and Fertility Preferences by State
Notes: Columns 1‐5 report male‐female ratios (MFR) at age zero by state for various census years. Columns 6‐9 report
indicators for fertility, desired fertility, and son preferences based on mothers' reports from the first round of the NFHS.














(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
North 0.29 3.55 0.75 0.79 0.05 0.16 2.84 0.40 0.66
Delhi 10,177 0.92 4.79 0.96 0.82 0.10 0.08 6.35 0.83 0.37
Haryana 7,502 0.26 3.90 0.86 0.89 0.04 0.07 3.01 0.49 0.64
Himachal Pradesh 4,790 0.10 3.62 0.92 0.97 0.01 0.02 3.62 0.47 0.50
Jammu & Kashmir 3,872 0.18 3.74 0.88 0.77 0.17 0.06 3.91 0.50 0.57
Punjab 8,373 0.28 4.26 0.94 0.38 0.01 0.61 3.88 0.57 0.53
Rajasthan 4,113 0.20 2.79 0.54 0.92 0.06 0.02 1.36 0.18 0.82
West 0.39 3.56 0.77 0.81 0.11 0.08 3.85 0.44 0.52
Gujarat 5,687 0.35 3.60 0.78 0.89 0.09 0.02 3.61 0.39 0.55
Maharashtra 7,316 0.42 3.54 0.76 0.76 0.13 0.11 3.97 0.47 0.50
Northeast N/A 0.16 2.69 0.31 0.61 0.21 0.18 3.13 0.22 0.55
Arunachal Pradesh 0.15 3.17 0.62 0.35 0.01 0.64 2.25 0.29 0.70
Assam 4,014 0.12 2.44 0.20 0.67 0.28 0.04 2.80 0.18 0.59
Manipur 3,893 0.32 3.55 0.64 0.62 0.06 0.31 4.44 0.38 0.48
Meghalaya N/A 0.19 3.10 0.43 0.09 0.02 0.89 3.26 0.24 0.51
Mizoram N/A 0.49 3.82 0.76 0.02 0.00 0.98 5.69 0.25 0.08
Nagaland N/A 0.21 3.64 0.78 0.05 0.01 0.94 4.11 0.23 0.43
Tripura 3,420 0.20 2.96 0.47 0.87 0.08 0.05 4.01 0.34 0.42
Sikkim N/A 0.14 3.73 0.80 0.60 0.01 0.38 3.72 0.56 0.49
Central 0.21 2.69 0.44 0.86 0.12 0.01 2.01 0.21 0.75
Madhya Pradesh 4,149 0.22 2.85 0.65 0.93 0.05 0.02 1.98 0.27 0.74
Uttar Pradesh 3,516 0.20 2.62 0.34 0.83 0.16 0.01 2.03 0.19 0.76
East 0.19 2.46 0.24 0.83 0.15 0.02 2.40 0.21 0.66
Bihar 2,655 0.15 2.32 0.17 0.82 0.16 0.02 1.78 0.13 0.78
Orissa 3,077 0.15 2.42 0.29 0.97 0.01 0.02 2.16 0.16 0.67
West Bengal 4,753 0.27 2.67 0.30 0.76 0.22 0.02 3.30 0.33 0.51
South 0.31 3.39 0.65 0.82 0.11 0.07 3.72 0.43 0.54
Andhra Pradesh 4,728 0.26 3.20 0.65 0.88 0.08 0.04 2.48 0.39 0.69
Goa N/A 0.50 4.32 0.92 0.67 0.05 0.27 5.38 0.71 0.34
Karnataka 4,696 0.33 3.27 0.66 0.86 0.11 0.03 3.13 0.40 0.61
Kerala 2,418 0.28 3.89 0.61 0.54 0.26 0.19 6.76 0.42 0.16
Tamil Nadu 5,047 0.35 3.42 0.66 0.88 0.06 0.06 4.07 0.50 0.50
Notes: The table reports selected economic and demograpchic characteristics by state. Data on per capita income comes from Cashin and




ReligionRural Urban Rural Urban
No controls Full controls Full controls Full controls No controls Full controls Full controls Full controls
(1) (2) (3) (4) (5) (6) (7) (8)
A. Parity 2 (omitted category=Boy)
Girl ‐0.004 ‐0.004 ‐0.005 0.000 0.020 0.020 0.016 0.031
(0.003) (0.003) (0.004) (0.013) (0.007) (0.007) (0.008) (0.010)
Sample Size 50,175 50,175 34,624 15,551 80,424 80,424 51,350 29,074
B. Parity 3 (omitted category=Boy‐Boy)
Girl‐Girl ‐0.006 ‐0.007 ‐0.009 0.000 0.032 0.030 0.018 0.067
(0.010) (0.009) (0.008) (0.024) (0.010) (0.010) (0.008) (0.014)
Girl‐Boy 0.009 0.009 0.007 0.016 0.019 0.019 0.021 0.016
(0.007) (0.007) (0.010) (0.019) (0.009) (0.009) (0.009) (0.014)
Boy‐Girl ‐0.004 ‐0.004 ‐0.008 0.009 0.005 0.005 ‐0.003 0.028
(0.010) (0.010) (0.007) (0.030) (0.008) (0.008) (0.010) (0.012)
Sample Size 39,042 39,042 27,963 11,079 55,289 55,289 34,849 15,895
Notes: The table reports the differential probability of a male birth at parity 2 (panel A) and parity 3 (panel B) as a function of the sex composition of older siblings. The
samples include all children born in the 15 years prior to each survey date. Estimates reported in columns 1‐4 are for children born between 1975 and 1989. Estimates
reported in columns 5‐8 are for children born in 1990 or afterwards. Columns 1, 2, 5, and 6 report estimates for the full sample. Columns 3, 4, 7, and 8 report estimates
from samples stratified by rural/urban residency. Regression estimates reported in columns 2‐4 and 6‐8 are from models that control also for twin status, mother's age,





Full Sample Full SampleRural Urban Rural Urban
No controls Full controls Full controls Full controls No controls Full controls Full controls Full controls
(1) (2) (3) (4) (5) (6) (7) (8)
A. Parity 2 (omitted category=1 son)
No sons 0.022 0.020 0.023 0.016 0.071 0.070 0.064 0.081
(0.007) (0.006) (0.005) (0.012) (0.016) (0.016) (0.020) (0.022)
Sample Size 20,265 20,265 12,104 8,161 6,225 6,225 2,323 3,902
B. Parity 3 (omitted category=2 sons)
No sons 0.102 0.087 0.075 0.128 0.103 0.101 0.161 0.063
(0.022) (0.021) (0.022) (0.024) (0.028) (0.029) (0.056) (0.040)
1 son 0.027 0.021 0.010 0.059 ‐0.007 ‐0.008 0.087 ‐0.083
(0.011) (0.012) (0.014) (0.028) (0.040) (0.043) (0.076) (0.040)
Sample Size 11,777 11,777 7,822 3,955 2,398 2,398 991 1,407
C. Parity 4 (omitted category= 3 sons)
No sons 0.080 0.060 0.077 0.003 0.219 0.134 0.083 0.291
(0.015) (0.015) (0.020) (0.051) (0.130) (0.133) (0.241) (0.102)
1 son 0.021 0.015 0.028 ‐0.026 0.102 0.039 0.060 0.057
(0.009) (0.009) (0.013) (0.041) (0.114) (0.120) (0.217) (0.131)
2 sons ‐0.013 ‐0.004 0.014 ‐0.068 0.101 0.048 0.043 0.091
(0.013) (0.012) (0.013) (0.037) (0.099) (0.106) (0.249) (0.110)
Sample Size 6,843 6,843 4,800 2,043 938 938 423 515
Table 4. Sex‐Ratios and Ultrasound Use
Notes: Columns 1 through 4 report the differential likelihood that a mother performs an ultrasound test during pregnancy as a function of the sex composition of her older
children. Columns 5 through 8 report the differential likelihood of a male birth as a function of the sex composition of her older children among mothers who performed an
ultrasound test during that pregnancy. Panels A, B, and C report estimates for pregnancies/births outcomes at parity 2, 3, and 4 respectively. Columns 1,2,5, and 6 report
estimates for the full sample of mothers. Columns 3, 4, 7, and 8 report estimates for samples stratified by rural/urban residency. Regression estimates reported in columns 2‐4
and 6‐8 are from models that control also for twin status, mother's age, mother's education, mother's age a first birth, indicators for mother's religion, father's education,
mother's mass media exposure, wealth, and rural/urban status. Observations are weighted using national‐level weights. Standard errors clustered at the state level are reported














Outcome (1) (2) (3) (4) (5) (6) (7)
Underweight 76,314     0.485 0.016 ‐0.162 ‐0.535 ‐0.095 ‐0.536
(0.003) (0.336) (0.160) (0.318) (0.132)
Wasted 69,784     0.179 ‐0.015 ‐0.050 ‐0.247 ‐0.029 ‐0.250
(0.004) (0.284) (0.109) (0.275) (0.104)
Stunted 69,571     0.433 0.014 0.316 ‐0.287 0.386 ‐0.293
(0.004) (0.230) (0.180) (0.236) (0.164)
Notes: The table reports the association between MFR at birth in the state of residence and nutritional status of
children. Column 2 reports the outcome means and column 3 reports the female‐male differential in nutritional
status. Columns 4 and 5 report regression estimates for MFR and MFR interacted with a female dummy from a
linear probability model that includes gender specific state and year of birth fixed effects. Columns 6 and 7 report
regression estimates from a model that controls also for the covariates specified in table 3. The sample includes
children aged 0 to 35 months born in the last two births of ever married women sampled in rounds 1‐3 of the
NFHS surveys. Height measures were not taken in round 1 for the following 5 states: Andhra Pradesh, Himachal











Outcome (1) (2) (3) (4) (5)
Underweight 53,158 0.513 0.014 ‐0.123 ‐0.547
(0.004) (0.299) (0.182)
Wasted 48,191 0.185 ‐0.018 0.046 ‐0.301
(0.004) (0.289) (0.126)
Stunted 48,037 0.458 0.012 0.345 ‐0.360
(0.005) (0.252) (0.193)
Underweight 23,156 0.395 0.014 0.055 ‐0.407
(0.008) (0.409) (0.185)
Wasted 21,593 0.158 ‐0.007 ‐0.212 ‐0.147
(0.005) (0.290) (0.222)
Stunted 21,534 0.351 0.017 0.335 0.312
(0.009) (0.235) (0.274)
Underweight 22,820 0.428 0.006 0.027 ‐0.565
(0.007) (0.280) (0.186)
Wasted 20,892 0.160 ‐0.018 0.231 ‐0.137
(0.008) (0.237) (0.203)
Stunted 20,868 0.379 0.004 0.508 ‐0.285
(0.008) (0.241) (0.196)
Underweight 53,494 0.508 0.020 ‐0.137 ‐0.542
(0.005) (0.334) (0.144)
Wasted 48,892 0.186 ‐0.013 ‐0.111 ‐0.317
(0.004) (0.304) (0.178)
Stunted 48,703 0.454 0.019 0.345 ‐0.325
(0.004) (0.245) (0.199)
Notes: The table reports the association between MFR at birth in the state of residence and nutritional
status of children for samples stratified by place of residence (Panels A and B) and parity (Panels C and D).
Columns 4 and 5 report regression estimates from a model that controls also for the covariates specified
in table 3. The sample includes children aged 0 to 35 months born in the last two births of ever married





















Outcome (1) (2) (3) (4) (5) (6) (7)
Underweight 76,314     0.485 0.014 0.034 ‐0.043 0.000 ‐0.064
(0.003) (0.040) (0.019) (0.040) (0.025)
Wasted 69,784     0.179 ‐0.015 0.004 ‐0.022 ‐0.009 ‐0.056
(0.003) (0.023) (0.017) (0.033) (0.016)
Stunted 69,571     0.433 0.013 0.037 ‐0.018 0.032 ‐0.034
(0.004) (0.032) (0.020) (0.040) (0.024)
Table 7. Effects on Nutritional Status of Children by Region and Survey Round
Notes: Columns 4‐7 report estimates from a triple‐differences model that compares nutritional outcomes of girls versus boys in
treated versus comparison states over the three survey rounds. The omitted category is survey round 1. The treated group
includes the following states: Gujarat, Haryana, Himachal Pradesh, Maharashtra, Punjab, Jammu and Kashmir, Rajasthan, and
Delhi. The models control for state fixed effects and survey round indicators interacted with gender. In addition the model
controls for twin status, mother's age, mother's age a first birth, and indicators for mother's religion, mother's education,









Outcome (1) (2) (3) (4) (5)
Mother's age 76,500     25.3 ‐0.098 2.952 ‐1.817
(0.024) (2.268) (1.703)
Mother's age at 1st birth 76,500     19.0 0.000 4.863 0.785
(0.025) (1.704) (0.873)
Mother's educ 76,394     3.62 ‐0.118 6.489 0.243
(0.042) (1.769) (1.419)
Father's educ 76,032     6.15 ‐0.137 4.538 0.682
(0.051) (1.215) (2.275)
Wealth index 76,500     2.84 ‐0.041 ‐0.268 ‐0.039
(0.009) (0.623) (0.522)
Rural 76,500     0.763 0.002 ‐0.300 0.158
(0.003) (0.121) (0.159)
Number of children 76,500     2.92 ‐0.007 ‐1.421 ‐0.923
(0.009) (0.672) (0.534)
Table 8. Family Characteristics of Girls vs. Boys
Notes: The table reports the association between MFR at birth in the state of residence and
household characteristics. Column 2 reports variable means and column 3 reports the female‐male
differential. Columns 4 and 5 report regression estimates for MFR and MFR interacted with a female
dummy from a model that includes gender specific state and year of birth fixed effects. The sample
includes children aged 0 to 35 months born in the last two births of ever married women sampled in










Breastfed for: (1) (2) (3) (4) (5)
At least 12 months 59,670 0.881 ‐0.011 0.093 ‐0.058
(age>=12 months) (0.004) (0.132) (0.133)
At least 18 months 43,295 0.707 ‐0.038 0.128 ‐0.206
(age>=18 months) (0.007) (0.190) (0.230)
At least 24 months 29,537 0.544 ‐0.056 0.037 0.391
(age>=24 months) (0.007) (0.186) (0.155)
At least 12 months 41,183 0.906 ‐0.013 0.001 ‐0.033
(age>=12 months) (0.004) (0.129) (0.115)
At least 18 months 29,624 0.744 ‐0.045 0.109 ‐0.276
(age>=18 months) (0.006) (0.160) (0.208)
At least 24 months 20,265 0.583 ‐0.069 ‐0.068 0.507
(age>=24 months) (0.008) (0.228) (0.228)
At least 12 months 18,487 0.805 ‐0.009 0.129 ‐0.040
(age>=12 months) (0.008) (0.294) (0.289)
At least 18 months 13,671 0.594 ‐0.020 0.054 0.005
(age>=18 months) (0.013) (0.382) (0.394)
At least 24 months 9,272 0.421 ‐0.018 0.373 ‐0.358
(age>=24 months) (0.010) (0.402) (0.542)
At least 12 months 17,789 0.829 ‐0.007 0.217 0.036
(age>=12 months) (0.008) (0.182) (0.148)
At least 18 months 12,913 0.618 ‐0.015 0.159 ‐0.001
(age>=18 months) (0.008) (0.208) (0.463)
At least 24 months 8,650 0.438 ‐0.017 0.370 0.162
(age>=24 months) (0.013) (0.237) (0.267)
At least 12 months 41,881 0.903 ‐0.013 0.039 ‐0.126
(age>=12 months) (0.006) (0.167) (0.176)
At least 18 months 30,382 0.743 ‐0.047 0.127 ‐0.295
(age>=18 months) (0.010)
At least 24 months 20,887 0.585 ‐0.070 ‐0.056 0.492
(age>=24 months) (0.009) (0.208) (0.232)
E. Parity>1
Notes: The table reports associations between MFR and indicators for breastfeeding duration. Panel A reports
estimates for the full sample. Panels B and C report estimates for samples stratified by rural/urban residence. Panels D
and E report estimates for samples stratified by parity. All samples include children born within the last 35 months
prior to survey date. The minimum age restriction used in each of the regressions is specified in the first column of the
table. All models include gender specific state and year of birth fixed effects and control for the set of covariates
specified in Table 3. In addition, the models control for age in months and age in months interacted with a female























Outcome (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
Neonatal mortality Age ≥ 98,922 0.042 ‐0.007 0.010 ‐0.024 356,361 0.048 ‐0.007 0.001 ‐0.019
(death between 0‐29 days) 1 month (0.002) (0.031) (0.047) (0.001) (0.031) (0.034)
Post-neonatal mortality Age ≥ 63,961 0.023 0.002 ‐0.004 ‐0.049 309,689 0.028 0.003 0.000 0.006
(Death between 1 month‐12 months) 12 months (0.001) (0.033) (0.061) (0.001) (0.030) (0.028)
Child Mortality Age ≥ 174,978 0.029 0.010 0.067 0.023
(Death between age 1 and before age 5) 60 months (0.003) (0.034) (0.040)
Under 5 mortality Age ≥ 188,924 0.108 0.004 0.062 0.031
(Death before fifth birthday) 60 months (0.005) (0.080) (0.067)
Table 10. Effects on Mortality
Children Born within 36 months preceding survey Children Born within 120 months preceding survey
Notes: The table reports associations between MFR and various indicators of mortality. The sample for columns 2‐6 is the same sample used for the analysis on nutritional status of
children (see e.g. Table 5) and includes all children aged 0 through 35 months born in the last two births to ever married women sampled in rounds 1‐3 of the NFHS surveys. The sample for
columns 7‐11 includes all children born in the last ten years prior to survey date to ever married women sampled in rounds 1‐3 of the NFHS surveys. The minimum age restriction used for
each outcome is specified in column 1. Columns 3 and 8 report the outcome means and columns 4 and 9 report the female‐male differential in the outcome variables. Columns 5 and 6 and
columns 10 and 11 report regression estimates for MFR and MFR interacted with a female dummy from a linear probability model that includes gender specific state and year of birth fixed
effects and control also for the covariates specified in table 3. Observations are weighted using national‐level weights. Standard errors clustered at the state level are reported in
parenthesis.1961 1971 1981
19912 001
Figure 1: Male to Female Ratio at Birth
1961 1971 1981
1991 2001











Outcome (1) (2) (3) (4) (7) (8) (5) (6) (9) (10)
Underweight ‐0.095 ‐0.536 ‐0.107 ‐0.514 ‐0.091 ‐0.433 0.186 ‐0.344 ‐0.024 ‐0.543
(0.318) (0.132) (0.319) (0.126) (0.254) (0.115) (0.350) (0.169) (0.258) (0.137)
Wasted ‐0.029 ‐0.250 ‐0.036 ‐0.236 0.140 ‐0.135 0.159 ‐0.268 0.069 ‐0.234
(0.275) (0.104) (0.278) (0.105) (0.181) (0.114) (0.243) (0.141) (0.250) (0.082)
Stunted 0.386 ‐0.293 0.379 ‐0.276 0.415 ‐0.217 0.193 ‐0.058 0.249 ‐0.191












Outcome (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Underweight ‐0.099 ‐0.609 ‐0.103 ‐0.426 0.130 ‐0.591 ‐0.002 ‐0.447 ‐0.002 ‐0.441
(0.344) (0.147) (0.269) (0.131) (0.386) (0.159) (0.238) (0.105)
Wasted ‐0.029 ‐0.295 ‐0.015 ‐0.184 0.080 ‐0.316 0.150 ‐0.287 0.135 ‐0.284
(0.302) (0.105) (0.199) (0.077) (0.295) (0.138) (0.200) (0.096) (0.201) (0.089)
Stunted 0.463 ‐0.330 0.175 ‐0.222 0.540 ‐0.236 0.177 ‐0.224 0.191 ‐0.244
(0.254) (0.188) (0.205) (0.161) (0.308) (0.193) (0.133) (0.102) (0.139) (0.097)
Notes: The table reports estimates from various robustness checks. See  section VI of the paper for a detailed explanation of each test.
Table A1. Robustness checks










interacted with genderTreated States Other States Treated States Other States
(1) (2) (3) (4)
A. Parity 2 (omitted category=Boy)
Girl 0.004 ‐0.007 0.038 0.013
(0.010) (0.003) (0.008) (0.009)
Sample Size 16,697 33,478 24,287 56,137
B. Parity 3 (omitted category=Boy‐Boy)
Girl‐Girl 0.027 ‐0.020 0.079 0.012
(0.006) (0.010) (0.024) (0.007)
Girl‐Boy 0.003 0.011 0.053 0.007
(0.010) (0.009) (0.019) (0.009)
Boy‐Girl 0.017 ‐0.012 0.015 0.001
(0.014) (0.010) (0.014) (0.011)





Notes: The table reports the differential probability of a male birth at parity 2 (panel A) and parity 3 (panel B) as
a function of the sex composition of previous children. The table reports estimates for the subsample of treated
states (columns 1 and 3) and all other states (columns 2 and 4). The sample includes all women aged 15‐49
surveyed in rounds 1‐3 of the NFHS. Estimates reported in columns 1 and 2 are for children born between 1975
and 1989. Estimates reported in columns 3 and 4 are for children born in 1990 or afterwards. Regression
estimates come from models that control also for twin status, mother's age, mother's education, mother's age a
first birth, indicators for mother's religion, father's education, mother's mass media exposure, wealth, and
rural/urban status. Observations are weighted using national‐level weights. Standard errors clustered at the
state level are reported in parenthesis. Sample sizes are reported in italics.Outcome (1) (2) (3) (4)
Ideal MFR 1.249 ‐0.044 ‐0.555 0.014
(0.319) (0.333) (0.213)
0.285 ‐0.075 ‐0.524 0.057
(0.235) (0.249) (0.181)
Note: The table reports associations between indicators for mother's son preferences and state MFR by survey round. The
sample includes mothers whose youngest child was born within last 3 years prior to the survey date. Data are collapsed by
state and round (No. obs =77) . Estimates reported in column 2 come from a simple bivariate regression. Estimates reported in
column 3 control for state fixed effects. Estimates reported in column 4 come from regressions that control for state fixed
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